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(57) ABSTRACT 

The present invention relates to a method for manufacturing 
a flexible abrasive disc, and to such an abrasive disc. The 
abrasive disc comprises a backing with an upper side and a 
lower side. The upper side has an abrasive agent coating for 
forming a surface layer. In order to form a Surface layer as 
specifically patterned as possible, the backing of each abra 
sive disc is coated separately. In this manufacturing method, 
the abrasive agent coating on the upper side of the backing 
is embossed with an embossing mold specially structured 
and to be pressed against the backing. 
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METHOD FOR MANUFACTURING A 
FLEXIBLE ABRASIVE DISC, AND A 

FLEXBLE ABRASIVE DISC 

TECHNICAL BACKGROUND 

0001. The present invention relates to a method for 
manufacturing a flexible abrasive disc according to the 
preamble of claim 1. 
0002. The invention also relates to a flexible abrasive disc 
manufactured with this method according to the preamble of 
claim 16. 

PRIOR ART 

0003. It is known from the prior art to manufacture 
flexible abrasive means by coating an extensive material 
strip with composite formations precisely shaped, usually 
with a pyramid shape. This method has been described for 
example in U.S. Pat. No. 5,152,917. To manufacture an 
abrasive disc with the above method, the disc must be cut out 
of the material strip. This, however, requires accurate die 
cutting tools. Since the material Strip also has an abrasive 
agent coating, the blades of the die-cutting tool are also 
Subjected to significant wearing, due to which they have to 
be changed often. This is expensive both because of inter 
rupted production and because of acquisition and installation 
of the new blades. 
0004. Manufacturing abrasive discs is further burdened 
by a large amount of waste generated in die cutting. This 
waste partly constitutes an unused raw material, and partly 
it has to be removed from the production line and destroyed 
or stored. Both of these factors naturally affect the costs of 
the abrasive disc in a negative manner. 
0005. In producing abrasive material out of an extensive 
material strip, it is also next to impossible to utilize produc 
tion methods that would be technically advantageous. Such 
a method is, for example, the use of vacuum treatment of the 
Surface layer of the abrasive disc. The costs of creating a 
vacuum over a material strip of a known type are far too high 
for this technique to be used. 
0006. It is also known from the prior art to coat an 
individual abrasive disc with a slurry of binding agent and 
sand according to, for example, U.S. Pat. No. 2.292.261. 
Here, a method is described according to which a disc is 
coated with a layer of abrasive agent slurry having correct 
Viscosity. This layer is subjected to embossing with a 
structured plate before curing. The embossing creates a 
desired pattern in the abrasive agent slurry, which is Subse 
quently cured. Since the desired pattern is, in this method, 
pressed in only momentarily, the result is not an exact 
replica but the pattern tends to spread to Some extent, for 
instance, before the curing. 

Definition of the Problem 

0007. With the present invention, the problems of known 
solutions can be substantially avoided. The invention thus 
provides a method for manufacturing a flexible abrasive disc 
as well as a flexible abrasive disc manufactured with this 
method, resulting in reliable manufacture and an abrasive 
disc with uniform properties. 
0008. The problems mentioned are solved in accordance 
with the invention by giving the manufacturing method and 
the flexible abrasive disc the characterizing features of claim 
1 and claim 16, respectively. The following dependent 
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claims present Suitable further embodiments and variations 
of the invention that further improve its functioning. 
0009. In the following description, the terms “upper, 
“lower”, “upper side'. “lower side' etc. refer to directions in 
relation to the abrasive disc or its structural details as shown 
in the attached figures. 
0010 With the method described in the present invention, 
several significant advantages over the prior art are obtained. 
Therefore, manufacturing abrasive discs piece by piece 
enables production of inexpensive molds because the abra 
sive disc has Small dimensions. The manufacturing tech 
nique allows the use of disposable molds that have been cast 
against a positive original. Such disposable molds facilitate 
considerably the handling of the abrasive disc after it has 
been finished. In addition, it is simpler and thus also cheaper 
to manufacture a positive original mold and to cast the 
required negative molds from that, as opposed to manufac 
turing immediately the negative originals that would usually 
be required in the manufacture of abrasive discs according 
to conventional technology. 
0011 Since one single original mold can be used for 
producing a plurality of above-mentioned disposable molds, 
it is also economically possible to make the mold very 
complicated. This allows the surface structure of the abra 
sive disc to be affected more than what is usual. 
0012. In the manufacture of an abrasive disc according to 
the present invention, the abrasive disc is advantageously 
pressed in a press with upper and lower embossing pistons 
positioned opposite each other. Hereby, one embossing 
piston is advantageously provided with an embossing mold. 
By using inexpensive disposable molds that can remain with 
the final product in the curing process, the pressing together 
needs to take place only momentarily in the present method. 
The abrasive agent coating applied to the backing of the 
abrasive disc will keep the backing and the embossing mold 
together after the initial pressing. 
0013 Since each abrasive disc is handled in a separate 
press chamber formed between the upper and lower emboss 
ing pistons and having a small volume, it is simple to utilize 
a vacuum casting technique known as such. This technique 
allows particularly accurate castings to be made and 
improves thus the operating characteristics of the abrasive 
disc significantly. 
0014 Protecting the abrasive agent coating of the abra 
sive disc with a disposable mold makes it realistic to use not 
only UV curing but also for instance electron beam curing. 
Electron beam curing is, for example, economically feasible 
because it needs only a small radiation source for beam 
curing. 
0015. An abrasive disc which has been manufactured 
according to the present method and has also obtained the 
spherical cross-section according to the invention has better 
clogging properties in the use. The spherical shape reduces 
what is called “caking’, i.e. dust build-up between the 
surface of the abrasive disc and the surface to be abraded. 
0016 Further, thanks to the spherical shape, the abrasive 
disc has a longer service life because the whole abrasive 
Surface of the abrasive disc can be used, and not only the 
peripheral areas of the disc used for the most part normally. 
This is because the disc does not adhere to planar Surfaces 
but air gets under the somewhat bent product. Hereby, the 
amount of the out-Sucking air current increases, resulting in 
better dust removal. Positive results can be achieved even 
with abrasive discs having a large bending radius. The 
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bending of the cross-section of the abrasive disc may be, for 
example, only a couple of millimeters in a 150-mm abrasive 
disc in order for the increased dust removal effect to be 
noticed. 
0017 Abrasion work carried out with the present abra 
sive disc is also facilitated because the spherical abrasive 
disc does not adhere in the same way as conventional planar 
abrasive discs or draw in different directions. Further, there 
is no need to hold the machine as hard as before or direct it 
at the object but it is possible to simply abrade with even the 
mid-area of the abrasive disc, for which only the hands and 
arms own weight is needed. 
0018. A spherical abrasive disc also makes it possible to 
reduce the abrasion area and to obtain discrete transition 
between the abraded and unabraded surfaces. This effect can 
be further intensified by providing the fastening surface in 
the fastening plate of the abrasive machine with a Substan 
tially spherical shape. In this way, a small inclination of the 
abrasive machine will not change the mutual geometry of 
the contact surfaces positioned opposite each other. Thus, 
with an abrasive machine with spherical oscillation it is 
possible, to an essential extent, to avoid an oblique position 
of the abrasive product arranged on the fastening Surface of 
the machine. Hence, the abrasive machine does not require 
as exact positioning in the abrasion area as in known 
solutions and will be remarkably simpler to work with. 
0019. With the spherical abrasive surface, it will be 
possible to apply a more distinctive and higher abrasion 
pressure in the middle of the contact surface of the abrasive 
disc. Thus, the shaping allows more exact abrasion or 
polishing of only the particular defect present in the current 
abrasion area. Thanks to the present invention, the abrasion 
area is thus reduced and the edge area in the periphery of the 
abrasion area is less visible. 
0020. Further advantages and details of the invention 
become apparent from the description below. 

BRIEF DESCRIPTION OF THE FIGURES 

0021. In the following, the invention will be explained in 
more detail with reference to the drawing, where 
0022 FIG. 1 shows a top view of an abrasive disc; 
0023 FIG. 2 shows a side view of an abrasive disc; 
0024 FIG. 3 shows a partial cross-section of an abrasive 
disc according to FIG. 2; 
0.025 FIG. 4 shows an alternative embodiment of the 
abrasive disc seen from one side; 
0026 FIG. 5 shows a partial cross-section of an abrasive 
disc according to FIG. 4; 
0027 FIG. 6 shows a cross-section of a second alterna 
tive embodiment of the abrasive disc seen from one side; 
0028 FIG. 7 shows a partial cross-section of a press for 
manufacturing the present abrasive disc, whereby the press 
is open for feeding: 
0029 FIG. 8 shows a press according to claim 7, whereby 
the embossing pistons of the press are locked together, 
0030 FIG.9 shows a press according to claim 7, whereby 
the pressing together has been started; and 
0031 FIG. 10 shows a press according to claim 7. 
whereby the pressing together has been completed. 

PREFERRED EMBODIMENTS 

0032. Preferred embodiments of the method for manu 
facturing a flexible abrasive disc as well as such abrasive 

Feb. 28, 2008 

discs are described in the following with reference to the 
above-mentioned figures. The solutions thus comprise the 
structural parts shown in the figures, each of which is 
denoted with a corresponding reference numeral. These 
reference numerals correspond to the reference numerals 
given in the following description. 
0033. The present flexible abrasive disc 1 comprises 
according to FIGS. 1 to 6 a backing 2 with an upper side 3 
and a lower side 4. The backing has in its periphery a side 
edge 5, which binds the upper side of the backing to its lower 
side. Further, the upper side of the backing is provided with 
an abrasive agent coating 6 for forming a surface layer and 
thus the final abrasive disc. 
0034. In the manufacture of the present abrasive disc 1, 
the backing 2 is arranged separately on an embossing piston 
7 according to FIG. 7, the backing of each abrasive disc 
being also coated separately. Each backing can thus be 
placed by itself in a press chamber formed of two embossing 
pistons 7 and 8 positioned opposite each other. It is, how 
ever, feasible to place the backing in one of several adjacent 
press chambers formed of two embossing pistons positioned 
substantially opposite each other. It is also feasible to place 
one or more backings adjacent to each other in one single 
press chamber without, however, any mutual contact, in 
which case they can also be coated separately. 
0035 Depending on the shaping of the backing 2, the 
embossing piston 7, which is in this embodiment referred to 
as the upper embossing piston, is provided with a replace 
able press head 9 for supporting the backing against the 
surface of the embossing piston. If the lower surface 4 of the 
backing is for instance concave, the embossing piston is thus 
provided with a convex press head. Naturally, it is also 
feasible to provide a planar embossing piston with a lower 
mold of a suitable polymer material to Support the backing 
against the Surface of the embossing piston. 
0036. The backing 2 having been properly arranged on 
the upper embossing piston 7, an abrasive agent coating 6 is 
applied to the upper side of the backing. Hereby, the 
structure of the Surface layer of the abrasive agent coating is 
formed advantageously by bringing an embossing mold 10. 
which is arranged on the lower embossing piston 8 opposite 
the backing, against the abrasive agent coating. The Surface 
layer of the abrasive disc is thus embossed with a desired 
pattern by pressing together the embossing pistons posi 
tioned opposite each other. 
0037. The abrasive agent coating 6 can thus be applied 
directly to the upper side 3 of the backing 2, or alternatively 
it can be applied to the embossing mold 10 to be transferred 
to the backing in the pressing together of the pistons 
described above and illustrated in FIGS. 7 and 8. 
0038. By carrying out the work with a press having a 
press chamber with a small Volume, it is simple to utilize a 
vacuum casting technique known as Such. A vacuum pump 
(not shown) is connected to the press via a mouthpiece 11, 
after which the atmospheric pressure in the press chamber 
can be significantly decreased. Thanks to this press and 
embossing technique, the embossing mold can be provided 
with a particularly fine-grained structure that can be filled 
during the embossing, and no empty pockets are generated 
in the pattern. 
0039. The embossing mold 10 can be shaped advanta 
geously according to FIGS. 7 to 10 with a surrounding 
collecting pocket 12 in its periphery. When the pistons are 
pressed together, part of the abrasive agent coating usually 
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flows out. By allowing the collecting pocket to Surround the 
embossing mold, this surplus material 13 can be recovered 
according to FIG. 10, and the press and its peripheral 
equipment are prevented from getting dirty. 
0040. After the pressing together has been completed, the 
abrasive agent coating 6 is cured, after which the molds that 
at least partly surround the finished abrasive disc 1 can be 
removed. 
0041 Applying the abrasive agent coating 6 can take 
place stepwise with alternating application of at least glue 
and sand to the upper side of the backing. Alternatively, the 
abrasive agent coating can be dripped, sprayed, injection 
molded or injected to the upper side 3 of the backing 2. 
whereby for instance a slurry containing at least abrasive 
agent and binding agent is used. A screen print coating of the 
slurry is also possible, whereby the upper surface obtains 
Small dots, i.e. glue spots, of the abrasive agent coating. 
0042. The outer layer is shaped substantially spherical by 
coating a spherical upper Surface 3 on the backing 2. In this 
context, it can be noted that the spherical shape can naturally 
manifest itself as both convex and concave surfaces. If a 
concave spherical Surface is used, it is the inside of the 
hollowed concave Surface that is coated. 
0043. In the manufacture the spherical shape of the 
abrasive disc 1 can be, broadly speaking, adapted to the 
rounding of any particular Surface, irrespective of whether it 
is a concave or a convex surface. Further, extra bending up 
14 of the edge of the abrasive disc can be implemented to 
obtain discrete positioning. 
0044) Distribution of the abrasive agent coating 6, form 
ing the structure of the surface layer, can be of different 
forms depending on the shaping of the embossing mold 10 
brought to the lower embossing piston 8 to emboss the 
Surface layer by the pistons being pressed together. The 
shaping of the Surface structure of this embossing mold can 
be advantageously provided by manufacturing a special 
positive original embossing mold and Subsequently casting 
it in simple polymer molds, for example. After this, an 
embossing mold thus shaped with a negative embossing 
mold of releasing polymer is brought to the lower embossing 
piston to carry out the embossing of the abrasive agent 
coating. Since Such an embossing mold is simple and 
inexpensive to manufacture, it can advantageously be used 
only once. The releasing polymer may be an ordinary 
polyolefin, for example polypropylene or polyethylene, but 
can also be grafted with a polymer with even better releasing 
properties. 
0045 Since the original embossing mold does not come 
into contact with the abrasive agent coating 6, it is subjected 
to minimal wearing. The wearing, which is almost non 
existent, and the Small dimensions of the mold mean that its 
structure can be made very detailed. Hereby, what is called 
a micro replica mold is obtained. At the same time, this 
allows the pattern to be made non-linear and non-interfer 
ential. Thus, the composite formations of the abrasive agent 
coating are prevented from forming straight paths that can 
generate traces on the surface to be abraded if the abrasive 
disc has one-dimensional movement. 
0046. In a screen print coating, even distribution of the 
abrasive agent coating is obtained over the upper Surface, 
meaning that before the pressing together of the pistons 
small dots are dosed over the surface, which then in the 
compression molding with the micro replica mold easily 
brings about the desired distribution. 
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0047. At the same time as the abrasive agent coating 6 is 
spread onto the backing 2, according to FIGS. 8 to 10, also 
the surface layer is structured. Hereby, the two embossing 
pistons 7 and 8 are brought together, in other words the 
upper embossing piston 7 with the backing 2 on it and the 
opposite lower embossing piston 8 with an embossing mold 
10 arranged in it and having an embossing pattern. Thus, in 
the present method neither of the embossing pistons comes 
into direct contact with the abrasive agent coating, which is 
applied to the upper side 3 of the backing or the embossing 
mold, because the pistons are protected partly by the 
embossing mold and partly by the backing. 
0048. The lower embossing piston 8 having the emboss 
ing mold 10 with an embossing pattern can advantageously 
be formed of an elastic material and with a convex end 
Surface. In this way, the embossing piston starts the pressing 
from the middle of the embossing mold according to FIG. 9. 
After this, the pressing pressure proceeds gradually like a 
ring wave out towards the periphery of the embossing mold 
as the embossing piston is being deformed at the increasing 
pressure according to FIG. 10. The surface of the upper 
embossing piston 7, or the press head 8 arranged in it, is rigid 
and corresponds advantageously to the backing. 
0049. The backing 2 and the embossing mold 10 arranged 
against the upper Surface 3 are kept together, after the 
above-mentioned pressing together, by the Surrounding 
atmospheric pressure and the abrasive agent coating 6 
applied between them before the pressing. Therefore, it is 
simple to subject the abrasive agent coating to curing of 
Some type known as such before the pressing. 
0050. By using a UV-cured resin as the binding agent of 
the abrasive agent coating and forming both the possible 
support mold of the backing and the embossing mold 10 of 
a transparent polymer letting UV rays pass, simple and 
advantageous curing of the abrasive disc 1 is obtained when 
it is transported through a cone of rays. 
0051. The present invention allows also electron beam 
cured resins to be used because the radiation source may be 
relatively small when only one abrasive disc 1 may be 
exposed to radiation at a time. 
0.052 Above, the coating of the backing 2 of the abrasive 
disc 1 has been described. In this context, it can also be 
mentioned that the backing may be manufactured in com 
pression molding in a separate mold, in which case its upper 
side 3 can be coated when the backing is still in the mold. 
The backing may also be manufactured in stretch molding to 
be subsequently arranged in a separate mold in which its 
upper side is then coated. The stretch-molded backing can be 
either cut off a stretch-molded material strip, or a planar 
backing material can be subjected to stretch molding when 
it is being cut off a material strip. 
0053. The backing 2 of the abrasive disc 1 has, in one of 

its embodiments, a structure with substantially even thick 
ness, whereby its lower side 4 and the upper side 3 are 
Substantially parallel and have Substantially equal bending 
radii. The backing can, however, have a shape where the 
lower side and the upper side have different bending radii, 
whereby its lower side may be substantially planar, for 
example, while the upper side is spherically convex or 
concave. According to the present method, the upper side of 
the backing can be provided with a surface layer in the form 
of an abrasive agent coating 6 which is Substantially of the 
shape of a spherical segment. 
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0054 Deviating from today’s paper-based abrasive discs, 
it is advantageous to manufacture the backing 2 of the 
present abrasive disc of a polymer material. 
0055. To simplify the use of the abrasive disc 1, the side 
edge 5 of the backing may be provided with fastening 
elements. These fastening elements are arranged to keep, 
like a lid, the finished abrasive disc fastened when the 
abrasive disc is, in use, arranged on a fastening plate of an 
abrasive head. The fastening elements may comprise an 
edge 14 drawn upwards according to FIG. 5, or hooks drawn 
upwards. 
0056. The abrasive disc 1 may also be provided with 
holes for extraction of dust or for supply of water. Further, 
it may also be provided with follower pins that cooperate 
with guide holes in the fastening plate. These follower pins 
make the fastening simpler and may, in Some cases and 
particularly in combination with above-mentioned inte 
grated fastening elements, eliminate conventional fastening 
elements, such as self-adhesive glue and Velcro fastening. 
0057 Naturally, the abrasive disc 1 may be provided with 
fastening elements known as such, Such as self-adhesive 
glue and Velcro fastening on the lower side 4 of the backing 
2, to fasten the abrasive disc to the fastening plate in the 
abrasive head of an abrasive tool. 
0058. The above description and the related figures are 
only intended to illustrate the present solution for the 
structure of an abrasive disc. Thus, the solution is not 
restricted to the embodiment described above or in the 
attached claims, but a plurality of variations and alternative 
embodiments are feasible within the idea described in the 
attached claims. 

1. A method for manufacturing a flexible abrasive disc, 
which abrasive disc comprises a backing with an upper side 
and a lower side, whereby the backing has in its periphery 
a side edge binding together the upper side and the lower 
side, the upper side being provided with an abrasive agent 
coating for forming a Surface layer, wherein 

the coating of the backing of each abrasive disc is done 
separately, whereby 

the backing is arranged in a separate position on a press 
piston, where 

the abrasive agent coating is applied to the upper side of 
the backing and formed as a patterned surface layer by 

bringing a press piston, which is positioned opposite the 
backing and has a structured embossing mold oriented 
towards the upper side of the backing, towards the 
backing to 

emboss the Surface layer with reciprocal pressing together 
of the press pistons, after which 

the abrasive agent coating is cured for final forming of the 
Surface layer, and 

the molds of the finished abrasive disc are removed. 
2. A method according to claim 1, whereby the backing is 

arranged on a separate press piston. 
3. A method according to claim 1, whereby the backing is 

arranged in a separate press chamber in a press piston. 
4. A method according to claim 1, whereby the backing is 

shaped to have a substantially spherical upper side. 
5. A method according to claim 4, whereby the backing is 

shaped to be substantially of even thickness with a substan 
tially spherical upper side and lower side, and the Surface of 
the press piston is shaped to correspond to the bending 
radius of the lower side of the backing. 
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6. A method according to claim 1, whereby the abrasive 
agent coating is applied stepwise with alternating applica 
tion of at least glue and sand onto the upper side of the 
backing to form the Surface layer. 

7. A method according to claim 1, whereby the abrasive 
agent coating is sprayed to the upper side of the backing in 
the form of a slurry which comprises at least abrasive agent 
and binding agent to form the Surface layer. 

8. A method according to claim 1, whereby the backing 
and the embossing mold brought against the Surface layer 
are kept together after the pressing together by the abrasive 
agent coating applied to the upper Surface in the pressing 
together, and the abrasive agent coating is cured after the 
backing with the abrasive agent coating applied to the upper 
side has been removed from a press chamber formed by the 
press pistons. 

9. A method according to claim 1, whereby the backing is 
manufactured by injection-molding in a separate mold. 

10. A method according to claim 9, whereby the backing 
is manufactured by injection-molding in a separate mold in 
which the upper side of the backing is Subsequently coated. 

11. A method according to claim 1, whereby the backing 
is manufactured by stretch molding to be Subsequently 
arranged on a press piston on which its upper side is then 
coated. 

12. A method according to claim 11, whereby the backing 
is cut off a stretch-molded material strip. 

13. A method according to claim 11, whereby the backing 
is subjected to stretch molding when cut off a material strip. 

14. A method according to claim 1, whereby the upper and 
lower press pistons are pressed together under vacuum. 

15. A method according to claim 1, whereby the emboss 
ing mold is formed of a polymer material to comprise a 
disposable element. 

16. A flexible abrasive disc comprising a backing with an 
upper side and a lower side, whereby the backing has in its 
periphery a side edge to bind together the upper side and the 
lower side, as well as an abrasive agent coating arranged on 
the upper side of the backing for forming a surface layer, 
whereby 

the surface layer has a substantially spherical surface with 
an embossed structure. 

17. A flexible abrasive disc according to claim 16, 
whereby the surface layer is of a substantially convex shape. 

18. A flexible abrasive disc according to claim 16, 
whereby the surface layer is of a substantially concave 
shape. 

19. A flexible abrasive disc according to claim 16, 
whereby the backing has a structure of substantially even 
thickness, and its lower side and upper side are substantially 
parallel and the upper side is provided with an abrasive agent 
coating to form a surface layer which is substantially of the 
shape of a spherical segment. 

20. A flexible abrasive disc according to claim 19, 
whereby the upper side and the lower side of the backing 
have different bending radii. 

21. A flexible abrasive disc according to claim 20, 
whereby the lower side of the backing is substantially planar. 

22. A flexible abrasive disc according to claim 16, 
whereby the backing comprises a polymer material. 
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23. A flexible abrasive disc according to claim 16, 
whereby the side edge of the backing has fastening elements 
that are arranged to keep, like a lid, the finished abrasive disc 
fastened when the abrasive disc is, in use, arranged on the 
fastening plate of an abrasive head. 

24. A flexible abrasive disc according to claim 23, 
whereby the fastening elements comprise an edge drawn 
upwards. 
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25. A flexible abrasive disc according to claim 23, 
whereby the fastening elements comprise hooks drawn 
upwards. 

26. A flexible abrasive disc according to claim 16, 
whereby the embossed structure of the surface layer com 
prises a non-linear and non-interferential pattern. 

k k k k k 


